INTRODUCTION
Among biometric recognition technologies, iris recognition has attracted lots of attention because of its characteristics like uniqueness, and long term stability [1] . And iris design remains as it is from 6 months of age to the death [2] . Many works of iris recognition have been presented [3] [4] [5] [6] . The usage of iris texture analysis for biometric identification is clearly well established. The UAE has been using iris biometrics for border control for the past decade [7] and famously claims "Some 2.7 billion Iris cross-comparisons being done every day". Even, India is using Iris as a part of its Unique ID program named "Aadhar Card Yojana" , which recently passed 60 lakhs peoples enrolled. Airports in London, Amsterdam, and elsewhere continue to use iris biometrics.
II. DIFFERENT METHODS TO RECOGNIZE IRIS
The first stage of iris recognition is to isolate the actual iris region in a digital eye image. The iris region, shown in Fig. 1 , can be approximated by two circles, one for the iris/sclera boundary and another, interior to the first, for the iris/pupil boundary. The eyelids and eyelashes normally occlude the upper and lower parts of the iris region. Also, specular reflections can occur within the iris region corrupting the iris pattern. A technique is required to isolate and exclude these artefacts as well as locating the circular iris region.
A. Iris Recognition using Haar Transform
The Comparison of Iris Code records includes calculation of a Hamming Distance (HD), as a measure of variation between the Iris Code record from the presented iris and each Iris Code record in the database. [14] Daugman devised a test of statistical independence between two iris codes [8] and this has been implemented by many other authors including Masek [9] and Monro [10] . The Hamming Distance (HD) between the two irides to be compared is calculated. HD measures the number of identical bits between two binary bit patterns. A decision criterion based on the distribution of HDs of irides that are the same and the distribution of those that are different is determined. The overlap in these distributions determines the decision criterion. If the calculated HD between two images falls below the decision criterion, the irides are from the same person. If the calculated HD is higher, the irides are from different people. For comparing two iris codes, a nearest-neighbor approach is taken, where the distance between two feature vectors is measured using the product-of-sum of individual subfeature Hamming distances (HD). This can be defined as follows: (1) Here, we consider the iris code as a rectangular block of size M * N, M being the number of bits per sub feature and N the total number of sub features in a feature vector. Corresponding sub feature bits are XORed and the resultant N-length vector is summed and normalized by dividing by N. This is done for all M sub feature bits and the geometric mean of these M sums give the normalized HD lying in the range of 0 to1. For a perfect match, where every bit from Feature 1 matches with every corresponding bit of Feature 2, all M sums are 0 and so is the HD, while, for a total opposite, where every bit from the first Feature is reversed in the second, MN/Ns are obtained with a final HD of 1.
B. PCA
Derived from Karhunen-Loeve's transformation. Given an s-dimensional vector representation of each face in a training set of images, Principal Component Analysis (PCA) tends to find a t-dimensional subspace whose basis vectors correspond to the maximum variance direction in the original image space. This new subspace is normally lower dimensional (t<<s). If the image elements are considered as random variables, the PCA basis vectors are defined as eigenvectors of the scatter matrix. [9] 
Fig. 1: Design Pattern of Iris
Below is an example of the iris dataset, which is comprised of 4 features, projected on the 2 dimensions that explain most variance: 
On Wavelet Maxima and Gabor Filter Bank
The idea proposed uses a multiscale edge detection using wavelet maxima for iris localization followed by a Gabor filter bank decomposition for feature extraction while matching is carried out by computing the Hamming codes of different irises. The algorithms are computationally effective, reliable, robust, and the accurate. [11] 
C. Phase-Based Image Matching
Iris recognition algorithm using phase-based image matching -an image matching technique using phase components in 2D Discrete Fourier Transforms (DFTs) of given images. The use of phase components of iris images makes possible to achieve highly accurate iris recognition even for low-quality iris images. [12] 
D. High Performance Iris Recognition Based on LDA and LPCC
In this method focus our investigation on a new iris feature extraction and representation approach to further implement an iris recognition system with low complexity and high performance.
Firstly, in order to reduce system complexity, we use 2-D wavelet transform to obtain a low resolution image and localize pupil position. By the center of pupil and the radius of pupil, we can acquire the iris circular rings. The more iris circular rings are acquired, the more information is abundant. Secondly, we adopt Sobel operator to extract iris texture. The iris texture is stretched into 1 -D array and it is regarded as a 1-D signal. The 1-D discrete wavelet transform is adopted to reduce the dimensionality of the signal. In our experiments, the wavelet permits to further reduce the system complexity. Finally, the LPCC and LDA algorithms are regard ed for feature extraction methods. A PNN (Probabilistic Neural Network) is regarded as classifier model that has proved to be effective for classification problems. The PNN is optimized by PSO. Finally, the combination of the new feature extraction methods and PNN classifier is evaluated on the CASIA iris database for iris recognition. [13] III.
Comparisons between different methods.
As given in the references [14] [15] [16] , the algorithms were implemented in MATLAB. These algorithms have been tested on the CASIA Iris Image Database [17] As this is the only database available inpublic domain. The database includes 756 iris images from 108 individuals. For each eye, 7 images are therewhich have been captured in two sessions; three samples are collected in the first session and four in the second session. Three images for training purpose and rest of the four for testing are taken. The performance results are based on error rates: False Acceptance Rate (FAR) and False Rejection Rate (FRR); Equal Error Rate (EER) and the overall accuracy. The percentage accuracy based on FAR and FRR of the implemented algorithms is shown in Table 1 .This table shows that the Daugman"s algorithm [18] gives the maximum accuracy among the Eight with respect to FRR and FAR,0.01/0.09% and overall accuracy 99.9% second highest accuracy is 99.5% given by SVM based approach proposed by Kaushik Rai. 
Some Observations from the Scrutiny of Different Methods used for Iris Recognition

IV. CONCLUSION
The experimentation of Iris recognition system is tested on two databases, Bath and MMU. Initially, the preprocessing is carried with Daugman"s Integro-differential operator and Hough transform localized the iris region followed by the normalization carried out by implementing a version of Daugman"s rubber sheet model which eliminates dimensional inconsistencies between iris regions and itself removes eyelid, eyelash and reflection areas. Then the features of the iris are encoded by convolving the normalized iris region with Haar wavelet and Gabor filter and phase quantizing the output in order to produce a bit-wise biometric template. The Hamming distance and Euclidian distance are chosen as a matching metric, which is a measure of how many bits disagreed between two templates.The accuracy of obtained by different algorithms is as shown in above table. Segmentation by Daugman"s integro-differential operator followed by the Haar transform for feature extraction and matching by Hamming distance gives maximum accuracy of 99.97%. Also, with number of experimentations, the FAR and FRR are calculated and compared for different algorithms as shown in above table. The largest application of iris recognition has been in the aviation industry. Other applications are in Information Security, Security in providing access to a network, Security in providing access to a premises, Security in online business etc.
